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Combined Stresses 


INTRODUCTION 

Thus far we have discussed the various stresses arising in structural members one 
at a time, and it should be stated with a considerable degree of certainty that in 
many practical design situations elementary calculations suffice. Numerous tech¬ 
nical decisions are made solely on the basis of such ballpark figures. However, the 
machine and structural components may be subjected to several types of loads, 
simultaneously, such as, for instance, in the case of bending and torsion of a trans¬ 
mission shaft, bending and tension in an eccentrically loaded member, or inter¬ 
nal pressure and axial tension in a cylindrical pressure vessel or piping. In some 
cases the direct algebraic superposition of individually calculated stresses is all 
that is required for obtaining the acceptable final result. However, where shear 
and normal loads act on a section simultaneously, the stresses must be treated in 
a different manner. Here considerable care should be exercised in combining the 
individual components of stresses utilizing either numerical or graphical methodol- 

ogy- 

The analysis of combined stresses and strains has been presented in many 
textbooks on elasticity, illustrating the required calculational skills. Although such 
material may appear to be an exercise in pure mathematics, it should be appreciated 
that it has a practical bearing on the analysis of strength problems because it is 
impossible to make materials tests under all feasible load combinations. 
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